Objective: The aim of this study was to investigate the factors associated with violent behavior in a large multicenter sample of Homeless Schizophrenia (SZ) and Bipolar Disorder (BD) (HSB) subjects. Methods: This multicenter study was conducted in 4 French cities: Lille, Marseille, Paris and Toulouse. Violent behavior was defined by at least one episode of verbal or physical violence in the last 6 months. Results: Overall, 675 HSB patients, mean aged 38 years and 82.5% men were included, 458 SZ (68.4%) and 212 BD (31.6%). During the 6 months before evaluation, 213 (34.3%) committed at least one physical or verbal violence. In multivariate analysis, violence has been associated with younger age (aOR = 0. No specific antipsychotic or mood stabilizer has been associated with decreased rates of violent behavior, however clozapine, lithium and carbamazepine remained poorly prescribed.
Illness and drug modifiable factors associated with violent behavior in homeless people with severe mental illness: results from the French Housing First (FHF) program 
Introduction
Around 13% of homeless people are diagnosed with psychotic disorders and 7% with mood disorders in France (Laporte et al., 2018) . The management of these mental illnesses is challenging, especially in homeless patients. Both schizophrenia (SZ) and bipolar disorders (BD) have been associated with increased risk of violent behavior in housed subjects (Volavka, 2013) , with BD being at increased risk of violence during manic episodes. However it remains unclear if BD and SZ are associated with comparable or discrepant violent rates in the homeless people. In housed SZ subjects, comorbid antisocial personality disorder and alcohol use disorder have been identified as risk factors of violence, and second-generation antipsychotics, specifically clozapine and olanzapine, have been suggested to be associated with decreased violent behavior (Brown et al., 2014; Fond and Boyer, 2016) while antidepressants and anxiolytics have been associated with increased risk of violence (Albrecht et al., 2014; Bielefeldt et al., 2016) . While the number of studies exploring mental health of homeless people has strongly increased during the last decade, the studies exploring specifically violent behavior of homeless people with severe mental https://doi.org/10. 1016/j.pnpbp.2018.11.006 Received 20 August 2018; Received in revised form 31 October 2018; Accepted 5 November 2018 disorders remain scarce and mostly focused on violent victimization (Larney et al., 2009 ). The prevalence of violent behavior in this population is unknown to date, and it remains unclear if this violent behavior may be due to homeless-associated factors (living in the street) or to illness-and treatment-related factors. The latest may be potentially modifiable (especially in case of underdiagnosed or undertreated symptoms or comorbidities). Almost 9 homeless patients with SZ or BD on 10 have been found to have at least one inappropriate psychotropic treatment (Fond et al., 2018) , and it may be hypothesized that psychotropic drugs may play a role in increasing or decreasing violence in homeless subjects with severe psychiatric disorders.
The aim of this study was therefore to determine the prevalence of violent behavior and its associated factors (modifiable or not) in a large multicenter sample of Homeless with SZ or BD (HSB) subjects. Our hypothesis was that violent behavior would be associated with male gender, younger age, higher illness severity, manic episode, antidepressant and/or anxiolytic consumption, and would be lower in subjects treated with clozapine or olanzapine.
Methodology

Study design and population
The French Housing First program was a multicenter randomized controlled trial conducted in 4 large French cities: Lille, Marseille, Paris and Toulouse (Tinland et al., 2013) . The inclusion criteria were as follows: age over 18 years; absolute homelessness (i.e., no fixed place to stay for at least the past 7 nights with little likelihood of finding a place in the upcoming month) or precarious housing situation (housed in single-room occupancy, rooming house, or hotel/motel as a primary residence AND a history of 2 or more episodes of being absolutely homeless in the past year OR one episode of being absolutely homeless for at least 4 weeks in the past year); diagnosis of SZ or BD by a psychiatrist based on the Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (DSM-IV-TR) criteria (American Psychiatric Association, 2000) ; and the ability to speak French. Mobile mental health outreach teams recruited patients from August 2011 to April 2014 in the street, emergency shelters, hospitals and jails. Psychiatrists and research assistants performed the evaluations during face-to-face interviews in the offices of the mobile mental health outreach teams, which were located in the downtown area of each city. The current analysis included only baseline data (t0, before any intervention).
Data collection
The following data were collected:
-Sociodemographic information: gender, age, number of nights in the street. -Illness characteristics: Diagnoses (schizophrenia, bipolar disorder, major depressive disorder, manic episode, substance use disorder, alcohol use disorder, antisocial personality disorder) were assessed with section L of the MINI (Sheehan et al., 1998) . A lifetime history of psychiatric care was reported. Current illness severity was assessed with the clinical global impression (CGI) score (Haro et al., 2003) . -Drug information: drug classes (antipsychotic, mood stabilizers, antidepressant, anxiolytic, hypnotic drugs) were reported.
Violent behavior definition
Violent behavior was defined by at least one episode of verbal or physical violence during the last 6 months before evaluation and was self-reported by the subject during the interview. The subjects were classified in the violent behavior group if one of the following episodes was reported by the subject in the last 6 months: having tried to steal someone, having threatened someone, having insulted someone, having attempted a sexual assault, having hit someone, having fought with someone or other self-reported violence.
Statistical analysis
All variables are presented using measures of means and dispersion (standard deviation) for continuous data and frequency distribution for categorical variables. The data were examined for normal distribution with the Shapiro-Wilk test and for homogeneity of variance with the Levene test. Univariate associations between demographic and clinical characteristics of patients with violence were performed using the chisquare test for categorical variables. Continuous variables were analyzed with Student t-tests for normally distributed data and MannWhitney tests in case of non-normal distributions.
A multivariate logistic regression including age, gender and all variables associated with violence in univariate analysis (with p < .2) (number of nights in the street, diagnosis, current illness severity, major depressive disorder, manic episode, alcohol use disorder, substance use disorder, antisocial personality disorder, mood stabilizer, antidepressant and anxiolytic) was performed to estimate the adjusted Odds Ratio (aOR) and its corresponding 95% confidence interval (CI).
All of the tests were two-sided. Statistical significance was defined as p < .05. Statistical analysis was performed using the SPSS version 20.0 software package (SPSS Inc., Chicago, IL, USA).
Ethical approval
The study was conducted in accordance with the principles of the Declaration of Helsinki, 6th revision. All participants provided written consent. The local ethics committee (Comité de Protection des Personnes Sud-Méditerranée V, France: trial number 11.050) and the French Drug and Device Regulation Agency (trial number 2011-A00668-33) approved the study.
Results
Overall, 675 HSB patients, mean aged 38 years and 82.5% men were analyzed, 458 SZ (68.4%) and 212 BD (31.6%). 263 (39.3%) were identified with current alcohol use disorder, 138(23.8%) with antisocial personality disorder, 376 (56%) were diagnosed with a current comorbid major depressive episode, 113 (17.3%) with a current manic episode, 534 (79.5%) with a substance use disorder. 325 (48.1%) were administered anxiolytics, 72 (10.8%) antidepressants; 66 (10.1%) mood stabilizers. During the 6 months before evaluation, 213 (34.3%) committed at least one physical or verbal violence (52 (7.4%) tried to steal someone, 48 (6.8%) threatened someone, 96 (13.7%) insulted someone, 1 (0.1%) attempted a sexual assault, 55 (7.8%) hit someone, 106 (15.1%) fought and 3 (0.4%) committed other violences).
The univariate and multivariate analyses are presented in Table 1 No antipsychotic drug has been associated with lower violence rates (all p > .05, data not shown). 39 subjects were administered selective serotonin reuptake inhibitors (SSRI), 12 serotonin and norepinephrine reuptake inhibitors, only SSRI were associated with significantly increased violence (4.6% vs. 13.5%, p < .0001).
Discussion
The results of the present study may be summarized as follows: in a large multicentric sample of HSB subjects, almost one third reported at least one episode of verbal and/or physical violence within the past 6 months before evaluation. This violent behavior has been independently associated with BD (vs. SZ), higher illness severity, current manic episode, current alcohol use disorder, antisocial personality disorder, and with antidepressant consumption. Despite significant associations, age and number of nights in the street had a very mild association with violence. No significant association with mood stabilizer, antipsychotic, anxiolytic or hypnotic consumption has been found, more specifically no association with clozapine or olanzapine prescription.
The first finding of the present study is that one third of HSB subjects had at least one episode of verbal or physical violence in the past 6 months, mostly fighting, insulting, threatening, hitting and attempting to steal. This is almost twice the rate of violent behavior found in a meta-analysis of 110 studies including 45,533 individuals with SZ or BD (Witt et al., 2013) . It seems reasonable to suggest that violent behavior may be higher in homeless patients with severe mental illness vs. housed ones, however further studies should directly compared housed vs. homeless subjects with BD or SZ, to determine the factors associated with violent behavior in both groups.
The strongest associations with violent behavior have been found for (in decreasing order) antisocial personality disorder (aOR = 2.5), manic episode (aOR = 2.2), alcohol use disorder (aOR = 2.0), antidepressant consumption (aOR = 2.0), bipolar disorder (aOR = 1.6) and current illness severity (aOR = 1.3).
In the present sample, mood stabilizer prescription was very low (10%) and the rates of both major depression and manic episode were very high (more than an half and 17% respectively), which suggests that managing mood in HSB subjects remains a major challenge.
This study is the first to explore the association of mania with violence in HSB subjects, while this association has been extensively investigated in housed BD subjects (Volavka, 2013) . Despite the low rate of antidepressant prescription (10% while more than half of the subjects were diagnosed with major depression), antidepressants were associated with increased violence rates, independently of the presence of a manic episode and alcohol use disorder. Manic episode and antidepressant consumption may be the two sides of the same coin: violent behavior may be due to physiologically or iatrogenically increased mood. Antidepressant consumption may be associated with manic shift in patients with BD or schizoaffective disorders, and has also been associated with increased violence in non-SZ and non-BD populations (Bielefeldt et al., 2016) . The present results suggest that it may not be recommended to prescribe antidepressants in patients with history of violent behavior and antisocial personality disorder. This association has been found for SSRI but not NSRI in the present study, but this difference may be due to the small number of subjects being treated with NSRI (N = 12).
Childhood adversity has been suggested to play an important role in the association between antidepressants and violence (Nanni et al., 2012) but has not been explored in the present study.
Background regimen (antipsychotic for SZ and mood stabilizers for BD) should remain the treatment of reference in this population, as well as specific care in case of comorbid alcohol use disorder.
Qualitative interviews should be carried out to determine the factors associated with psychotropic drug prescriptions in psychiatrists following homeless patients with a special focus on the underprescription of mood stabilizers, which may be due to patients' factors. Bipolar patients have a lower insight of their illness during manic episodes and a recent meta-analysis has underlined the need for the immediate onset of a mood stabilizing treatment (Welten et al., 2016) .
Further studies should determine if antidepressant onset is associated with higher ulterior manic shifts and higher violent episodes in HSB patients. Beyond antidepressants, complementary agents may be added to the ongoing treatment including omega 3, vitamin D and folates that have all shown effectiveness in a recent meta-analysis (Schefft et al., 2017) . On the contrary, no association between anxiolytics and increased violence has been found in the present study, contrary to what has been suggested in a recent meta-analysis (Albrecht et al., 2014) . The authors of this meta-analysis have underlined that these effects may be mediated by personality factors. In the present study, antisocial behavior has been included in the multivariate analysis, which may explain the absence of significant association between anxiolytics and increased violence.
Violence has been associated with more severe illness severity, which is consistent with previous findings in SZ (Zhu et al., 2016) . Bipolar disorder has been associated with higher rates of violence compared to SZ, which is consistent with previous results in housed populations (Volavka, 2013) . The association of alcohol use disorder with violence is consistent with the results of a recent-meta-analysis (Witt et al., 2013 ) and a recent longitudinal study (Candini et al., 2017) .
The association of violence with antisocial personality disorder was expected as this personality disorder includes hostile behavior in its diagnosis criteria. Hostile behavior has also been identified as a risk factor for violence in subjects with SZ or BD (Candini et al., 2017; Hachtel et al., 2018; McGregor et al., 2012; Witt et al., 2013) . The association of violence and antisocial personality disorder has been described even in the early-onset psychoses (Huber et al., 2016) , which suggests that this association may be found all along the illness course. Qualitatively similar but quantitatively different emotion and cognitive patterns have been described in SZ patients and those with antisocial personality disorders, namely lower IQ, memory, executive functions and impaired facial emotion recognition (Sedgwick et al., 2017; Tang et al., 2016) . This may indicate the need for a specific care for this subgroup. Clozapine has been described as very effective in subjects with antisocial personality (Brown et al., 2014) , however it remained poorly prescribed in homeless patients due to potential difficulties in weekly or monthly blood monitoring. Emerging data suggests that olanzapine may be the second most anti-aggressive antipsychotic treatment (Volavka, 2013) , but olanzapine has not been associated with lower violence rates in the present study. This absence of association may be due to treatment changes within the last 6 months, which has not been reported. Future longitudinal studies should determine if implementing olanzapine in HSB patients may be associated with decreased violence rates. No association of mood-stabilizers with decreased violence has been found in the present study. This is probably due to the fact that most of the subjects were administered valproate while lithium and carbamazepine have been demonstrated to decrease aggressiveness (Jones et al., 2011) . Managing lithium prescription may be difficult in homeless patients due to the necessity of repetitive blood dosage during the treatment onset and the risk of voluntary or involuntary overdose. Carbamazepine may be under prescribed due to its increased catabolic effects (Keck and McElroy, 2002; Nickl-Jockschat et al., 2009) . Further qualitative studies including treating psychiatrists interviews should clarify the determinants of background regimen's choice in HSB subjects.
Limitations and perspectives. There is no consensual definition or measurement of violence in homeless subjects with severe mental illness to date. In other studies, violence has been evaluated by self-reported aggressiveness, which was associated with other limits (Fond and Boyer, 2016) . History of violence may be underreported, however the patients were informed that their declarations would be anonymized and would not impact their care. History of manic shifts within the last 6 months and treatment modifications have not been reported due to the potential high memory bias in HSB subjects. This study was limited by the cross-sectional design. Because our study occurred in large cities, our findings may not be generalizable to homeless people living in smaller cities, where the life conditions and needs may differ. However, our study included southern and northern cities, thus taking into consideration socioeconomic, cultural and climatic differences. Non adherence with psychological therapies has been described as a risk factor for violence (Witt et al., 2013) and has not been explored in the present study because most of the HSB subjects cannot benefit from a classic psychological regular care in France.
Strengths. The large sample size, the standardized evaluation, the detailed treatments and the lack of previous data on prescriptions behavior in HSB patients may be mentioned in the strength of the present study.
Conclusion
Violent behavior has been identified in one third of the present HSB sample. Increased mood (due to mania and/or iatrogenic antidepressant effect), alcohol and antisocial personality have been associated with the violence and should be specifically addressed. Clozapine, lithium and carbamazepine should be chosen as the treatment of reference for this specific population, however blood draw and potential interactions may lead to the choice of other psychotropic drugs. Managing mood in this population remains a major challenge and non-pharmacological treatments (including complementary agents and psychosocial interventions) should also be evaluated to address this issue. 
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